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of less than about .18Fm andlwith an aspect ratio of greater than 
about 6:1 to be substantiallOtf ill&d and substantial filling of 
large vias and trenches conrorising depositing a seed layer of cold 
aluminum, exposing the see<A s lc«^r to a reactive gas containing 
atmosphere, and depositing hotValum-i mim on the^seed layer. 



REMARKS 

In the Office action mailed June 16, 2002, claims 1-40 were 
pending in the application, and were rejected in view of the prior 
art. Applicant thanks the Examiner for attention to the 
application. 

As an initial matter, claim 2 0 included an error in 
dependency. Claim 2 0 has been amended to depend from claim 1, 
instead of claim 25. 

Claims 1-40 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. Patent No. 6,140,22 8 issued to Shan et 
al. ("Shan") in view of U.S. Patent Publication No. 2001/0045661 Al 
to Yang ("Yang") . 

Claim 1, as amended, requires that the seed layer of aluminum 
be exposed to a reactive gas. 

Shan discloses a low temperature metallization process 
including the steps of depositing a metal liner layer, depositing a 
seed layer of aluminum on the metal liner layer, and depositing 
aluminum on the seed layer to fill the aperture. Shan does not 
teach or disclose exposing the seed layer of aluminum to a reactive 
gas . 

Yang discloses a metallization process that includes the step 
of using plasma oxygen ashing to remove photoresist. However, the 
plasma oxygen ashing occurs after deposition of the subsequent, 
overlying aluminum layer. For example, Yang states that "First, a 
layer of aluminum 14 is d.c. sputtered. to a thickness between 
2000 to 3000 A. This deposition is most preferally performed at a 
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temperature less than 100°C. This layer, deposited to about one 
half of the desired aluminum thickness .will generally provide a 
continuous seed layer for a subsequent, overlying aluminum layer. 
The remaining half of the desired aluminum thickness is next 
deposited... at a temperature between about 475 to 525°C. . .Plasma 
oxygen ashing is used to remove the photoresist after the 
metallization is patterened." (Yang, para. [0022]). 

Yang does not teach or suggest the exposure of a reactive gas 
to a seed layer of aluminum. 

Accordingly, as exposing a seed layer of aluminum to a 
reactive gas is not taught or suggested by either Shan or Yang, 
claim 1 and dependent claims 2-20 are allowable. 

Similarly, claim 21, as amended, specifies treating the seed 
layer of aluminum with a reactive gas. Claim 21 and dependent 
claims 22-39 are allowable. 

Claim 40, as amended, specifies exposing the seed layer to a 
reactive gas containing atmosphere. Yang and Shan, alone or in 
combination, do not disclose or suggest such. Accordingly, claim 
40 is allowable. 

Accordingly, allowance of the claims and the application are 
respectfully requested. 

Attached hereto is a marked-up version of the changes made to 
the above-identified application by the current amendment. The 
attached page is captioned "Version wit* marking. «-» show changog 



made. " 



Respectfully submitted, 
CHRISTIE, PARKER & HALE, LLP 




Daniel M. Cavanagh, Reg. No. 41,661 
DMC/rmw Telephone: 626/795-9900 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1. (Amended) A treatment of a semiconductor device so as to 
allow substantially completely filled vias, the treatment 
comprising: 

depositing a metal liner layer on a semiconductor device 
including an aperture; 

depositing a seed layer of aluminum on the metal liner 
layer; 

exposing the [ s e miconductor d e vice ] seed layer of 
aluminum to a reactive gas; and 

depositing aluminum on the seed layer to fill the 
aperture, whereby the aperture is substantially filled, 
creating a via. 

10. (Amended) The treatment of claim 1 wherein exposing the 
[ semiconductor d e vic e] seed layer of aluminum to an atmosphere 
containing a reactive gas comprises exposing the device to an 
atmosphere containing a mixture of reactive gasses and inert 
gasses. 

20. (Amended) The treatment of claim [25] 1 wherein the wafer 
temperature onto which the aluminum is deposited is between about 
420 degrees centigrade and about 480 degrees centigrade. 

21. (Amended) A process of fabricating vias and trenches in a 
semiconductor device, the process comprising: 

applying a metal liner layer to a surface and into an 
aperture of a semiconductor device; 

applying a seed layer of aluminum onto the metal liner 
layer; 
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treating the [ s e miconductor d e vic e] seed layer of 
aluminum with a reactive gas; and 

depositing a layer of aluminum onto the seed layer. 

40. (Amended) A process of forming vias and trenches on a 
semiconductor device that allows for[-r] 

vias and trenches with width of less than about .18Fm and 
with an aspect ratio of greater than about 6:1 to be 
substantially filled [t] and 

substantial filling of large vias and trenches [-] 
comprising depositing a seed l aver of cold aluminum, exp osing 
the seed laver to a reacti ve gas containing atmosphere, and 
depositing hot aluminum on the seed laver. 
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